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(54) Disc player 

(57) A disc player is disclosed which comprises an 
optical pickup (13) for producing a laser beam onto an 
optical disc which is being rotated by virtue of a spindle 
motor (6); two guide shafts (4, 5) are disposed on oppo- 
site sides of the optical pickup (13) for guiding the move- 

FIG.1 



ment of the optical pickup (13); an adjustment system 
(11) is provided for adjusting the position of each guide 
shaft (4, 5). In particular, the spindle motor (6) is fixed 
on a chassis (1) which forms part of the adjusting sys- 
tem. 
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Description 

BACKGROUND OF THE INVENTION 

10001 J The present invention relates to a disc player, s 
particularly to a compatible disc player capable of 
recording information on or reproducing information 
from DVD (digital video disc) and CD (compact disc). 
[0002] A conventional compatible dec player com- 
prises a driving system (using a spindle motor) for rotat- io 
ably driving an optical disc, a servo mechanism 
mounting an optical pickup, both of which are arranged 
independently from each other on a base frame of the 
player. 

[0003] The servo mechanism is movably connected is 
with two mutually parallel guide shafts arranged on the 
base frame in a manner such that the center of the opti- 
cal pickup may move along a trace coincident with a 
straight line passing through the center of an optical 
disc mounted on a turntable. 20 
[0004] The optical pickup (two-focus optical pickup) is 
mounted on the servo mechanism. A driving motor is 
provided for reciprocatingly driving the servo mecha- 
nism through a group of driving force transmitting gears. 
[0005] Trie optical pickup is fabricated so that when in zs 
use a laser beam emitted from a laser diode is allowed 
to pass through an objective lens and converged on to 
an optical disc so as to record information on the disc. 
Further, the optical pickup is also fabricated so that 
when in use a laser beam is allowed to irradiate an opti 30 
cal disc, a light beam reflected from the optical disc is 
permitted to pass through the objective lens to arrive at 
a photo-detector provided within the optical pic*aip, so 
as to reproduce information previously recorded on the 
optical disc. However, to ensure proper information 35 
recording and reproducing, rt is extremely important to 
perform adjustments (tangential adjustment and radial 
adjustment) on the optical axis of the optical pickup, cor- 
responding to a possible inclination of the optical disc 
mounted on the turntable. 40 
[0006] For the above reason, an automatic optical axis 
adjusting device having a step motor is used to adjust 
the optical axis of an optical pickup. In detail, an upper 
chassis is mounted on the base frame. Between the 
upper chassis and the base frame is provided an optical as 
axis adjusting device having adjustment screws capable 
of raising and lowering end portions of the guide shafts 
by virtue of the step motor in this way. it is possible to 
adjust the optical axis of an optical pickup by raising or 
lowering the end portions of the guide shafts. so 
[0007] However, there are at least the following prob- 
lems associated with the above-discussed conventional 
compatible disc player. Namely, since the driving sys- 
tem, the servo mechanism, and the base frame are 
arranged independently from one another, it is difficult ss 
to manufacture the disc player compact in size. Moreo- 
ver, due to the above-discussed structure of the conven- 
tional compatfcfe disc player, there are too many parts 



and elements forming the player, resulting in a high cost 
in manufacturing a compatible disc player. 

SUMMARY OF THE INVFNTION 

[0008] It is an object of the present invention to pro- 
vide a disc player having an improved optical axis 
adjusting system for adjusting the optical axis of an opti- 
cal pickup, rendering the player to be manufactured with 
a reduced size using fewer parts and elements, thereby 
solving the above-mentioned problems peculiar to the 
above-discussed prior art. 

[0009] According to the present invention, there is pro- 
vided a disc player, comprising: an optica) pickup for 
producing a laser beam onto an optical disc which is 
being rotated by virtue of a spindle motor two guide 
shafts disposed on opposite sides of the optical pickup 
for guiding the movement off said optical pickup; and 
adjusting means for adjusting the position of each guide 
shaft in particular, the spindle motor is fixed on a chas- 
sis which forms part of the adjusting means. 
[001 0] In one aspect of the present invention, the spin- 
dle motor is disposed on the inner side of the chassis, 
which is opposite to the outer side thereof where a turn- 
table is provided for mounting an optical disc. 
[001 1 ] In another aspect of the present invention, the 
adjusting means includes a plurality of cylindrical hold- 
ers and the same number of adjustment screws to be 
engaged into the cylindrical holders, further includes 
urging means provided in each cylindrical holder for 
urging end portion of each guide shaft in a predeter- 
mined direction. 

[0012] In further aspect of the present invention, the 
chassis forms end walls for the cylindrical holders. 
[001 3] In a still further aspect of the present invention, 
the urging means includes a plurality of leaf springs 
each serving as one wall for each cylindrical holder. 
[0014] In one more aspect of the present invention, 
the urging means includes a plurality of adjustment 
screws each having a sharp front end adapted to press 
against an outer periphery surface of a guide shaft 
[0015] The above objects and features of the present 
invention will become better understood from the follow- 
ing description with reference to the aocorrpanying 
drawings. 

BRIEF DESCRIPTION OF DBAWlhffl ff} 
[0016] 

Fig. 1 is a front view incficating an internal structure 
of a disc player made according to the present 
invention. 

Fig. 2 is an end view seen in a direction shown by 
arrows A, A in Fig. 1 . 

Fig. 3A is a side view seen in a direction shown by 
arrows B. Bin Fig. 1. 

Figs. 3B - 3E are sectional views indicating adjust- 
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in 9 means for adjusting attachment position of 
guide shaft. 

Figs. 4A and 4B are bottom views indicating the 
bottom structure of the disc player of Fig . i , 
Fig. 5A is a from view indicating a gear assembly for 5 
use in the disc player of Fig. 1 . 
Fig. 5B is an exploded cross sectional view indicat- 
ing the gear assembly of Fig. 5A. 
Fig. 6A is a front view indicating a rack assembly for 
use in the disc player of Fig. 1 . w 
Fig. 6B is an exploded side view indicating the rack 
assembly of Fig. 6A. 

Fig. 7 A is a front view indicating a flexible holder for 
use in the disc player of Fig. 1 . 
Fig, IB is a sectional view taken along a line C-C in rs 
Fig. 7A. 

Figs. 7C and 7B are sectional views indicating how 
a flexible wire assembly is inserted through the flex- 
ible holder of Fig. 7A. 

Fig. 8 is an explanatory view indicating a condition 20 
where a rotation pulse detector has been attached 
to a motor base in the disc player of Fig. 1. 
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10017] Fig. l is a front view indicating an internal 
structure of a disc player made according to the present 
invention. Fig. 2 is an end view seen in a direction 
shown by arrows A, A in Fig. 1_ Fig. 3A is a side view ao 
seen in a direction shewn by arrows fi, B in Fig. 1. 
[0018] Referring to Fig. 1, a disc player of the present 
invention includes a base frame t having a generally 
square configuration. Formed on the four corners of the 
base frame 1 are four installing holes la which are used & 
for fixing (through vtoration proof elements) the base 
frame 1 in position within the dec player. Further, cylin- 
drical holders 2A. 2R 2C and 2D forming important por- 
tions of optical axis adjusting means are formed on the 
base frame 1. Moreover, as shown in Figs. 2 and 3, a 40 
support member 3 supporting a base plate 15 is formed 
on the base frame 1. 

100191 In practice, the cylindrical holders 2A - 2D may 
be formed by tightly attaching metal molds (for forming 
the holders 2A - 2D) on both the upper side and lower 46 
side of the base frame 1, followed by injecting a liquid 
resin into the metal molds and hardening the resin. 
[0020] In detail, the positions for forming the holders 
2A - 2D on the base frame 1 are required to satisfy a 
relationship between a step motor rotating amount and so 
a guide shaft length, in a manner such that the longitu- 
dinal Erections of guide shafts 4 and 5 are parallel lo a 
straight Bne passing through the rotating center of the 
spindle motor 6. 

[0021] Fig. 3B 16 used to illustrate the structure of each $5 
of the holders 2A - 2D. As shown in Fig. 3B, each of the 
holders 2A - 2D standing on the base frame structure 1 
is formed into a cylindrical shape, with an opening 2e 



formed on the upper side thereof. The end portions of 
the £jide shafts 4 and 5 are received through the open- 
ings 2e into the holders 2A - 2D and supported therein. 
Further, a guide portion 2f is formed in the opening 2e 
of each holder, in a manner such that an end portion of 
the guide shaft 4 or 5 is siidabte along the guide portion 
2f. 

[0022] Further, a screw spring 7 is disposed in the 
opening 2e of each of the holders 2A - 2D to press 
against an end of the guide shaft 4 or 5 In detail, each 
screw spring 7 is so arranged that its smaller portion is 
located on the upper side within the opening 2e. As 
shown in Fig. 3B. open portions of the holders 2A and 
2C are covered up by a cover plate 8, followed by rudng 
screws 9 through the holes formed on the plate 8. 
thereby fixing the cover plate 6 on the holders 2A and 
2C. In this way, one end of each of the guide shafts 4 
and 6 is urged downwardly. On the other hand, open 
portions of the holders 2B and 2D are covered up by a 
motor base plate 10 having a projection 10a, followed 
by fixing screws 9 through the holes formed on the 
motor base plate 10, thereby fixing the motor base plate 
10 on the holders 2B and 2D. In this way, the other end 
of each of the guide shafts 4 and & is ufeed downwardly 
(Figs. 1-3). 

[0023] Further, on the base frame 1 obturating the bot- 
toms of the holders 2A - 2D, there are formed holes 1b 
which allow passing of adjustment screws 1 1 there- 
through from below the base frame 1 , so that the adjust- 
ment screws 1 1 may be inserted into the holes 1 b. Here, 
each of the screws 11 is formed with a hexagonal 
recess portion 1 1a (Fig. 4) on the head thereof. Jigs of 
an automatic optical axis adjusting device (not shown) 
are allowed to engage into the hexagonal recess por- 
tions 1 la, so that the screws 11 may be screwed into 
the through holes 1b by virtue of a driving force from a 
step motor (not shown). In this way, the front end of 
each screw 11 will get in contact with the lower surface 
of an end portion (received in one of the holders 2A - 
2D) of a guide shaft 4 or 5. Thus, with the rotation of the 
step motor of the automatic optical axis adjusting 
device, the screws 11 may be rotated so as to move up 
or down, thereby adjusting the position of an end portion 
of (received in one ol the holders 2A - 2D) of a guide 
shaft 4 or 5. 

[0024] Moreover, referring to Figs. 2 - 4, each of the 
holders 2A - 2D is integrally formed with a refaimng 
member 2g which is located on the underside of the 
base frame 1 for preventing a potential moving away of 
a holder from its installing position. 
[0025] Referring to Fig. 2, the projection 10a of the 
motor base plate 10 is located on lhe center thereof and 
is protruding upwardly. On the other hand, the base 
frame 1 ts formed with a recess portion 1c protruding 
downwardly, in a manner such that the recess portion 
1 c is facing the upwardly protrucfing portion 10a. There- 
fore, a spindle motor 6 is allowed to be located in a 
space formed between the upwardly protrucfing portion 
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10a and the downwardly protruding portion 10c. In 
detail, the spindle motor 6 is hung on the inner surface 
of the upwardly protruding portion 10a. In this way, the 
spindle shaft 6a of the spindle motor 6 is allowed to pro- 
trude from the upper surface of the upwardly protruding 5 
portion 10a, a turntable 12 having a circular shape is 
mounted on the spindle shaft 6a. 

(0026) The guide shafts 4 and 5 are each formed into 
an elongated rod having a circular cross section, so that 
a servo mechanism 14 mounting the optical pickup 13 10 
may be slidably mounted on the shafts 4, 5 to be slida- 
ble therealong. 

[0027) In fad, the guide shaft 4 is longer than the 
guide shaft 5 and can serve as a bearing for slicfingy 
moving the servo mechanism 14. The guide shaft 5, 16 
which is shorter than the guide shaft 4, is used to guide 
the servo mechanism 14 as it slides. 
[0028] As related in the above, the holders 2A- 2D are 
provided to serve as adjusting means for adjusting the 
optical axis of the optical pickup 13. A relationship 20 
between a rotating amount of the step motor and an 
adjusting amount of the screws 11 is determined by 
some predetermined values (step motor: 3600 
pulse/rev. screw pitch: 0.45 (M2.6); screw rnoying v \. 
amount 0.125 ^rrVputse). In particular, when the shaft 4 25 
and the shaft 5 have different lengths from each other, 
positions for disposing the holders 2A - 2D on the base 
frame 1 are required to satisfy the following relationship 
involving a step motor rotating amount and a guide shaft 
length. $0 
[0029] At first the lens center of the optical pickup 1 3 
mounted on the servo mechanism 14 is assumed to be 
a reference point, a distance between the center of 
each of the holders 2A - 2D and each of X axis and X 
axis (see Fig. 1) is indicated in Fig. 1. For the sake of ss 
convenience, distances in the direction of X axis are 
defined as AO, B0, CO, DO, while the distances in the 
direction of Y axis are defined as E0 and F0. 
[0030] In more detail, a distance AO between the fens 
center Q of the optical pickup 13 and the adjustment *o 
center of the holder 2A in the direction of X axis is 36.0 
mm. 

[0031 ] A distance BO between the lens center Q of the 
optical pickup 13 and the adjustment center of the 
holder 2B in the direction of X axis is 46.8 mm as 
[0032] A distance CO between the lens center Q of the 
optica) pickup 13 and the adjustment center of the 
holder 2C in the direction of X axJs is 24.0 rrvn 
[0033] A distance DO between the lens center Q of the 
optical pickup 13 and the adjustment center of the so 
holder 2D in the direction of X axis is 30.0 mm. 
[0034] A distance between the lens center Q of the 
optical pickup 13 and the adjustment centers of the 
holder 2A, 2B in the direction of Y axis is 1 8.5 mm. 
[0035] A distance between the lens center Q of the 65 
optical pickup 13 and the adjustment centers of the 
holder 2C, 2D in the direction of Y axis is 25.9 mm. 
[0036] Referring to Figs. 1 -4, a driving system for sli- 



dably driving the servo mechanism 14 comprises: 1) a 
driving motor 16 mounted on a base plate 15 which is 
supported by a support member 3 positioned on the 
underside of the base frame 1 ; 2) a driving gear 1 7 
attached at the front end of the driving shaft of the driv- 
ing motor 16, said driving gear 17 being provided on the 
base frame"!: 3) a reduction gear 18 engaged with the 
driving gear 17, said reduction gear 18 being rotatably 
supported on the base frame 1; 4) a small gear 19 
formed coaxiaily and integrally with the reduction gear 
18; 5) a pair of gears 20A and 20 B (overlapped one 
upon the other) both of which are rotatably supported 
on the base frame 1 and engaged with the small gear 
19: 6) an intermediary gear 20C formed coaxiaily and 
integrally with the gear 20B on one side thereof: 7) racks 
21A and 21B movabty attached on the guide staff 4, 
both engaged with the intermediary gear 20C. 
[0037] As shown in Figs. 5A and 5B, the pair of gears 
20A and 20B have circumferential tooth portions 20A1 
and 20B1, and are coaxiaily overlapped one upon the 
other. The gear 20A is formed with an opening 20A2 
and is provided with a pin 20A3 protruding from one wall 
of the opening 20A2. Similarly, the gear 20B is formed 
with an opening 20B2 and is provided with a pin 20B3 
protruding from one wall of the opening 20B2 in a direc- 
tion opposite to the pin 20A3. 

[0038] The intermediary gear 20C is disposed below 
the gear 20B and is rotatably supported on the base 
frame 1 . The gear 20A is disposed over the gear 20B. A 
coil spring 22 is disposed between the mutually protrud- 
ing pins 20A3 and 20B3, thereby rendering the gears 
20A and 20B to be urged in mutually opposite direc- 
tions. In this way, both the gears 20A and 20B are 
allowed to be exactly engaged with the small gear 19. 
preventing potential cfatterring between the tooth por- 
tions 20A1, 20B1 of the gears 20A and 20B on one 
hand and the tooth portion of the small gear 19 on the 
other. 

[0039] On the other hand, as shown in Fig. 6. the disc 
player has a pair of racks 21 A. 21 B including tooth por- 
tions 21 Al, 21 B1. The rack 21A is formed with a hole 
21 A2 having a pin 21 A3 protruding from one wall 
thereof. Similarly, the rack 21 B is formed with a hole 
21 B2 having a pin 21 B3 protruding from one wall 
thereof in a direction opposite to the pin 21A3. A coil 
spring 23 is disposed between the mutually protruding 
pins 21A3 and 21B3. thereby rendering the racks 21 A 
and 21 B to be urged in mutually opposite Erections. In 
this way, even when the adjustment screws 11 are 
screw-drived to vertically displace the end portions of 
the guide shafts 4 and 5, it is possible to prevent any 
potential cfatterring between the tooth portions 21A1. 
21B1 of the racks 21A, 21B on one hand and the inter- 
mediary gear 20C on the other, thereby enabfing the 
servo mechanism 1 4 to smoothly and stably move along 
the guide shafts 4, 5 in a correct manner. 
[0040] In Fig. 6 A, reference numeral 21 B4 is used to 
represent a screw hole for installing the servo mecha- 
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nism u. 

[0041] Referring again to Rg. 4, a flexible holder 24 Is 
attached on the underside of the servo mechanism 14 
for connecting a flexible flat beJMike wire assenrfcly 25 
including a plurality of wires. * t 

[0042] In detail, as shown in Fig. 7, the flextole holder 
24 is made of a flexible resin material such as polypro- 
pylene resin, including a main body 24A directly 
attached to the servo mechanism 14, a comb-like wire 
insertion portion 24B. and a connecting portion 24C. r 
Therefore, the flexible belt-like wire assembly 25 
extending from the servo mechanism 1 4 to outside con- 
nector terminals is allowed to be pulled out in either 
direction in which the servo mechanism 14 moves. 
Accordingly, after the flexible belt-like wire assembly 25 n 
has been inserted through the insertion portion 248 in 
accordance with a course shown in Rg. 7C or Rg 7D. 
the connecting portion 24C shall be connected to the 
main body 24A. 

[0043] Referring to Figs. 2 and 8 , a detector holder 26 2< 
made of a synthetic resin is installed on the upper sur- 
face of the projection loa of the motor base 10. A detec- 
tor 27 for detecting rotation pulse of the disc turntable 
12 is cached on the detector holder 26. The detector 
27 is so formed that it can be used to attach front ends s& 
of flexible wires 28 directly onto the detector holder 26, 
thereby making ct sure to dispense with the use of a print 
substrate. 

[0044] The operation for the optical axis adjustment 
tor the disc player of the present invention will be so 
described In the following, with reference to Rg. 1 . 
[0045] Here, the optical axis of the objective lens of 
the optical pickup 13 mounted on the servo mechanism 
14 will be adjusted in a direction of X axis in Rg. 1. 
[0046] At first, the servo mechanism 14 is set on an $$ 
automatic optical axis adjusting device (not shown). 
Then, the step motor is operated to screw-drive the 
adjustment screw 1 1 engaged in the holder 2C so as to 
raise the screw 11 by 20 poises. At this moment dis- 
tances between the leas center O and the holders 2C, 40 
ZD in the direction of X axis may be indicated as follows.' 

CO : DO a 24.0 ; 30.0 - 1: 1.25 

[0047] In this way, m order not to change the height of 45 
the objective lens, the step motor is operated to screw- 
drive the adjustment screw it engaged in the holder 2D 
so as to lower the screw 11 by 25 pulses. At this 
moment distances between the lens center Q and the 
holders 2A, 2B in the direction of £ axis may be indh so 
cated as follows. 

AO : BO = 36.0 : 46.8 = 1.5 . 1.95 

[0048J Therefore, in order to keep the guWe shafts 5 55 
and 4 in parallel to each other, the step motor is oper- 
ated to screw-drive the adjustment screw 1 1 engaged in 
the holder 2A so as to raise the screw 1 1 by 30 pulses. 



Meanwhile, the step motor is operated to screw-drive 
the adjustment screw 1 1 engaged in the holder 2B so as 
to lower the screw 1 1 by 30 pulses. 
[0049] In this way, with the use of the automatic optical 
axis adjusting device, the optical axis of the objective 
lens of the optical pickup 13 may be adjusted by being 
tilted in a direction of X axis in Rg. i. while keeping the 
guide shafts 4. 5 parallel to each other all the time, 
thereby finishing the adjustment of the optical axis in the 

o direction of X axis 

[0050] Further, the optical axis of the objective Jots of 
the optical pickup 13 mounted on the servo mechanism 
14 will be adjusted in a direction of Y axis in Rg. 1 . 
[0051 ] At the first, the step motor is operated to screw- 

r drive two adjustment screws 1 1 engaged in the holders 
2C and 2D so as to lower the two screws 1 1 by 7 pulses. 
At this moment distances between the lens center O 
and the holders 2 A, 2B. 2C. 2D in the direction of 1 axis 
may be indicated as follows. 

E0:P0= 18.5:25.9=1: 1.4 

[0052] In this way, in order not to change the height of 
the objective lens, the step; motor Is operated to screw- 
drive the other two adjustment screws 11 engaged in 
the holders 2A and 2B, so as to raise the two screws 11 
by 5 pulses. 

[0053] Thus, with the use of the automatic optical axis 
adjusting d&rice, the optical axis of the objective lens of 
the optical pickup 13 may be adjusted by being tilted in 
a direction of X axis in Rg. 1, while keeping the guide 
shafts 4, 5 parallel to each other all the time, thereby fin- 
ishing the adjustment of the optical axis in the direction 
of 1 axis 

[0054] An internal deformation within each of the hold- 
ers 2A - 2D Is shown in Fig. 3D. Referring to Rg. 3D. one 
wall 2' of each holder is formed into a leaf spring, so that 
an end portion of a guide shaft 4 or 5 may be urged 
toward an opposite wall in a direction shown by an 
arrow a in Rg. 3D, thereby preventing any potential clat- 
terring within each of the holder 2A - 2D. 
[0055] Rg. 3E is used to illustrate a further embodi- 
ment of the present invention using an adjustment 
screw 1 1 having a sharp front end. As shown in Fig. 3E, 
with the use of the adjustment screw 11 having a sharp 
front end, even H there is an unnecessary space formed 
between a guide shaft 4 or 5 and one wall 2" of a holder, 
an end portion of a guide shaft 4 or 5 may be urged 
toward an opposite wall in a direction shown by an 
arrow fi in Rg. 3E, thereby preventing any potential ciat- 
terring within each of the holder 2A - 2D. 
[0056] With the use of the present invention, even if 
the guide shafts 4 and 5 have different lengths, rt is still 
possible that the optical axis of the objective lens of the 
optical pictap 13 mounted on the servo mechanism 14 
may be easily adjusted in both £ direction and V direc- 
tion (shown in Fig. i) with an improved precision, 
thereby greatly reducing a time period necessary for the 



5EK0^/6S0 3fM H3HH3HDS1IW 1V<J 



EP0 978 825A1 



10 



adjustment of the optical axis of the objective lens. 
[0057] While the presently preferred embodiments of 
the this invention have been shewn and described 
above, it is to be understood that these disclosures are 
for the purpose of illustration and that various changes 5 
and modifications may be made without departing from 
the scope of the invention. 

Claims 

10 

1 . A disc player, comprising 

an optical pickup (13) for producing a laser 
beam onto an optical disc which is being 
rotated by virtue of a spindle motor (6); is 

- two guide means (4, 5) disposed on opposite 
sides of the optical pickup (13) for guiding the 
movement of the optical pickup (13); and 

- adjusting means (2A - 2D, 1 1 ) for adjusting the 
position of each guide means (4, 5); so 
wherein the spindle motor (6) is fixed on a 
chassis (1) which forms part of the adjusting 
means. 

2. The disc player according to claim 1 , ss 
wherein the spindle motor (6) is disposed on the 
inner side of the chassis (1), which is opposite to 

the outer side thereof where a turntable (12) is pro- 
vided for mounting an optical disc. 

30 

3. The disc player according to daim i or 2, 
wherein the adjusting means (4, 5) include a plural- 
ity of cylindrical holders (2A - 2D) and the same 
number of adjustment screws (11) to be engaged 
into the cylindrical holders (2A - 2D), and further ss 
includes urging means (7. 8) provided in each cylin- 
drical holder (2A - 2D) for urging an end portion of 
each of the guide means (4, 5) in a predetermined 
direction. 

40 

4. The disc player according to any of claims 1 to 3, 
wherein the chassis (1) forms end walls for the 
cylindrical holders (2A - 2D). 

5. The disc player according to daim 3 or 4, as 
wherein the urging means (7, 8) indude a plurality 

of leaf springs (2} each serving as one wall for each 
cylindrical holder (2A - 2D). 

6. The disc player according to daim 3 or 4, so 
wherein the urging means (7, 8) indude a plurality 

of adjustment screws (11*) each having a sharp 
front end adapted to press against an outer periph- 
ery surface of a guide shaft (4, 5). 
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FIG. 3 A 
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